Supplementary Table 6. School-Based Approachesto | mproving Diet and Physical Activity

Interventions Tar geting Both Diet and Physical Activity

Author, Study Population | Outcomes Duration Intervention/Exposu | Findings

y Type re

Brown Systematic | RCTs Effects of diet and| Interventio | Among 38 identified | Diet plus physical activity intervention vs contf@D trials):

and review of evaluating | physical activity | ns of at trials of school-based « Of 20 studies, 9 studies showed significant impnosets in BMI

Summerb| RCTs school interventions on | least 12 lifestyle interventions zscore.

ell, children, BMI wk that focused on * In a 6-mo intervention in 5 Chilean primary schoalprogram

2009%° age improving diet and/or|  of active recess, parental involvement, healthképand
kindergarte | Only studies physical activity activities led to maintained BMI among boys in ihiervention
nthrough | reporting a weight behaviors to reduce group, whereas boys in the control group had irseeé8MI.
18y,and | outcome were BMI, 20 trials + In 10 US schools, the Planet Health program focosedietary
published | reviewed. focused on both diet|  change plus reduction of sedentary behaviors, &€V
by and physical activity.|  time, in 12-y-olds. The intervention reduced prevak of
September obesity (OR=0.47; 95% ClI, 0.24-0.93) and increasmesity
2007 remission (OR=2.16; 95% CI, 1.07-4.35) over 2 y.

« In Crete, a Know Your Body program to improve caxdiscular
health demonstrated long-term improvements in B skin-
fold measurements, including reduction in BMI of @g/nf at 3
y (P<0.001), and 3.7 kg/frat 6 y P<0.05).

* An intervention among 8-y-old children in the UnitStates led
to reduced weight gain at 2 y. The lowering of BMicore by
the intervention was seen in normal-weigt.@9; 95% ClI,
—-0.38,-0.21), not overweight-0.02, 95% CI;-0.16, 0.12)
children.

* A 12-wk New York public school intervention in 14eyds to
reduce diabetes risk showed improved BMI and peroedy fat.

e The Wellness, Academics and You (WAY) program+i®-y-
olds showed a reduction in risk of becoming oveghtin the
children in the intervention group.

WHO, Review of | School-age | Diet and/or Variable Multiple school- - Effective interventions for diet and/or physicatiaty are
2009 RCTs children physical activity based interventions comprehensive and multicomponent and include

reviewed from 107
peer-reviewed
articles on 55
interventions, mostly
from North America

- Curriculum on diet and/or physical activity taudlyt
trained teachers

- Supportive school environment/policies

- Parental/family component

- Physical activity program

- Healthy food options in school cafeterias, vending
machines, etc

* There is also evidence for moderate additionakéffeness of
the following:

- A focused approach with other supportive activitrethe




curriculum
- A formative assessment that addresses the ne¢lls of
school and cultural contexts

Jiang et | Nonrandom| N=2425 Prevalence of 3y (dates | Intervention schools:| « After 3y, prevalence of overweight and obesityrdased in
al, ized childrenin | overweight and not Nutrition education intervention schools and increased in control skshoo
2007% | controlled | 5 primary | obesity reported) | was aimed at both | « Compared with controls, intervention schools haaieer
trial schools in children and parents prevalence of overweight (9.8 vs 14.4P%0.01) and obesity (7.
Beijing, and included regular vs 13.3%;P<0.01).
China talks and printed « Dietary intake, physical activity, and other obesity-relatelblviors
materials on diet, were not assessed.
physical activity, and
sedentary behaviors.
Overweight obese,
and nonfit children
were also asked to rur
for 20 min per day
after class, monitored
by PE teachers.
Control schools: no
intervention
Hoelscher| Nonrandom| 30 low- Serial cross- Spring CATCH BP Comparison of CATCH BP + Community with CATCH BRag¢:
et al, ized income sectional 2007-sprin | (control):  Diet: Percentage of students eating breakfast aser and
201072 controlled | primary evaluations of g 2008 Multicomponent consumption of unhealthy foods decreaded(.05 each); a trenc
trial schools in | =1000 4th grade school intervention toward greater consumption of fruits and vegetahies also see
central students each for diet and physical (P=0.07).
Texas, year, including activity, including « Physical activity: No significant differences wesen.
~60% BMI, self-reported altering the school | « Sedentary activity: less time at the compuRss@.003) and
Hispanic diet, and physical environment in the trends toward less time watching TR0.10).
activity using the classroom, cafeteria,| « prevalence of overweight/obesity decreased by dr@eptage
SPAN and PE curriculum, points in CATCH BP schools vs 8.3 percentage poinGATCH
questionnaire with additional BP + Community schoold®£0.05). Similar declines were seen
family/home boys, girls, Hispanics, and non-Hispanics.
components
CATCH BP +
Community: The
above plus additional
intensive community
involvement based o
principles of
community-based
participatory researcl]
Marcus et| RCT N=3135 « Physical activity | 4 school Intervention schools:| « At baseline, the prevalence of overweight plus itpegs higher
al, children, assessed by years, STOPR] Vegetables, in intervention vs control schools (20.3% vs 16.1P#evalence
2009%° grades 1-4, | accelerometer | August low-fat dairy decreased in intervention schools (to 17.1%) aodkased in
in 10 * BMI zscore 2001-June | products, and whole control schools (to 18.9%IP€0.05 for comparison of changes).
schools in | « prevalence of 2005 grains were  Differences in changes in mean BEki$cores were not

in



Stockholm, overweight and introduced and significant.

Sweden obesity promoted; sweets anfle There was a nonsignificant trend toward higher iaysctivity
sweetened drinks assessed by accelerometer in intervention vs desthools
were eliminated. (P=0.10).

Physical activity was | « Eating habits at home were healthier in intervemtis control
increased by 30 min schools.
per day during
school; sedentary
behavior during
afterschool programs|
was reduced.
Hollar et | Nonrandom| N=2494 * Systolic and August Multicomponent: After 2 academic years:
al, ized children age| diastolic BP 2004-June | 4 nonrandomly « Systolic BP was lower than baseline in intervensohools €1
2010*" | controlled | 6-13yin5 | « BMI percentiles | 2006 selected intervention mm Hg lower in boys and1.5 mm Hg lower in girls), whereas
trial elementary | and weight schools (N=2029 no changes were seen in control schools, but ttiéseences
schools in students) received a were not statistically significanP€0.30 for boysP=0.15 for

Osceola multicomponent girls).

County, intervention « Changes in diastolic BP were also not differertidys

central including 16-15-min (P=0.79).

Florida physical activity +  Girls in the intervention schools had a significdetline in
breaks during diastolic BP £1.8 mm Hg lower) compared with controls
academic lessons, (P=0.04).
changes in school | . comparing intervention vs control schools, BMicores and
m.eals to m%etrUS weightz scores decreased significantly for giH9.03 vs 0.0,
glffr;yeﬁgalmi w;z P=0.003 and —0.05 vs0.03,P=0.01, respectively) but not for
changes in school boys P=0.86 andP,=0.59).
curriculum to teach
children, parents, ang
teachers about good
nutrition and the
benefits of physical
activity.

Control schools: no

intervention
Fosteret | RCT N=4603 BMI, waist Fall 2006 | “HEALTHY” Comparison of intervention vs control schools atend of follow-
al, students in | circumference, (start of schools: up:
201G6°° 42 US fasting glucose, | 6th grade) | Multicomponent « Declines in prevalence of overweight and obesitydth groups
Jago et al, middle fasting insulin -spring intervention targetingl  of =4 percentage points (OR=0.99; 95% ClI, 0.82, 1P£®).92)
2017 schools at 7 _ 2009 (end | diet, physical activity, « Greater declines in BMi score £0.05 vs-0.01,P=0.04) and

US sites, | Metabolic of 8th and behavioral waist circumference >90th percentite8(1 vs—5.9%,P=0.04

with syndrome risk grade) knowledge/skills. « Smaller increases in fasting insulin (+3.8 vs £80.04)

SChQOIS factors, fitness _Change_s were made, No significant difference in fasting glucose

having at assessed by 20-m In quantity and < No significant differences in prevalence of metabsyndrome,

least 50% | shuttle run, and quality of foods and although low numbers (only 5% at baseline)

of children | self-reported drinks in cafeterias,

« No significant differences in objective fitnessself-reported




eligible for

moderate to

vending machines, a

moderate to vigorous physical activity

federally vigorous physical la carte options,
subsidized | activity shack bars, school
meals or at stores, fundraisers,
least 50% and classroom
black or parties. PE
Hispanic curriculum was
revised to increase
time in moderate to
vigorous physical
activity. Education
included self-
monitoring and goal
setting, plus peer
involvement,
communication
strategies, and social
marketing.
Control schools: no
intervention
Rosenkra | RCT N=76 girls BMI z score October Intervention: Social Most effects were not significantly different frahe control
nz et al, age 9-13y Physical 2007Nov | cognitive theory troops, including child BME score, parent BMI, and most
201G°° in Girl activity ember interactive health behavioral variables.
Scout assessed by | 2008 curriculum during However, girls in the intervention troops did acciate less
troops accelerometry troop meetings, led sedentary activity§=0.01), more moderate physical activity
Intervention Self-reported by briefly trained (2 (P=0.004), and more moderate to vigorous physicaviagti
(N=3 intake of fruits h) troop leaders, (P<0.001) as assessed by accelerometry.
troops, 34 and vegetables targeting behaviors
girls) and sugar- (frequent family
Standard sweetened meals, parent/child
care beverages, physical activity, no
control: physical TV during meals,
(N=4 troop activity water over sugar-
s, 42 girls) Parental sweetened beverages,
survey of adding fruits and
(Included intake of fruits vegetables to meals,
due to and vegetables manners, and
similarity of and sugar- preparation/clean-up
this troop- sweetened of family meals), goa
based beverages, setting, activity
approach to family meals, (dancing, yoga, etc),
school- physical snack/recipe
based activity, and preparation, role-
approaches BMI of parent, playing, and take-

frequency of
eating while

home projects




watching TV,
family
cohesion, and
parenting style|

Interventions Tar geting Diet
Author, Study Population | Outcomes Duration Intervention/Exposu | Findings
y Type re
Robinson | Review of | Children Consumption of | Variable Garden interventions: Garden-based nutrition education programs led to
-O'Brien | RCTsand | age 5-15y | fruits and * In 3 of 4 studies, increased intake of fruit angatable intake
etal, quasi- vegetables, 11 studies of gardend * In 2 of 6 studies, increased preferences for fauiid vegetables
2009% | experimenta] preferences for based educational |+ In 2 of 3 studies, increased willingness to tasiésf and
| studies of fruits and programs (N=5 on vegetables (eg, spinach, carrots, peas, and bidgcol
garden- vegetables, and school grounds, N=3 kindergarteners and 1st graders).
based willingness to try after school, N=3 « In 4 of 6 studies, increased nutrition knowledgghsas ability
Intervention fruits and community) to identify food groups or recognize the healthddiés of fruits
S vegetables Half of the studies and vegetables.
included formal
control groups; half
used pre/post tests.
Assessment methods
included 24-h diet
recalls, workbooks,
surveys, interviews,
and focus groups.
Parmer et| RCT N=115in6 | « 16-question 28 wk School-based garden:e  Knowledge (food matching, nutrient matching, idécdition of
al, 2nd grade survey on fruits fruits and vegetables) increased in both intereengiroups
2009 classes, 3 and vegetables NE+G: 1 h of compared with controlR<0.001). Gains were20% greater in
groups, age| with nutrient- nutrition education the NE+G vs NE group but not statistically sigrafit.
7-8y food matching every other week; 1 h) »  Both intervention groups were more willing to tryifs and

and nutrient-job
matching

Fruits and
vegetables
preference
guestionnaire
with
identification of
fruits and
vegetables and
willingness to
taste fruits and
vegetables
Lunchroom
observation: pre;

/postintervention

of gardening classes
in the alternate
weeks, including
planting carrots,
broccoli, spinach, and
cabbage and
watering, weeding,
and managing pests
(with adult
supervision).
Students then
prepared a “Party
Confetti Salad” from
the produce they had
grown.

NE only: 1 h nutrition

vegetables and also rated fruits and vegetablbstser tasting
(P<0.001). Gains were50% greater in the NE+G vs NE grou
but not statistically significant.

The NE+G group was more willing to choose vegetahte
lunch than the control group waR<0.01). The NE group was
also more willing, but the effect was about halfaage and not
statistically significant.

The NE+G group ate more vegetables overall thacdnérol
group did. The NE group had no significant change.




education every othe
week
Control: no treatment

[

Somerset | Quasi- Intervention | « Identification of | 12 mo School-based garderj:«  Children developed a greater ability to identifyifs and
and experimenta| in 4th to 7th| fruits and (2 data * Part used as an vegetables, had enhanced confidence in preparattiboits and
Markwell | | study graders, age vegetables years) outdoor classroom vegetables, and had changes in perceived consumptio
, 2009% | (historical | 8-13y: 4th survey using 3- » Garden-based » Preference for whether vegetables taste good isedeia 4th
control) (N=25), 5th | point Likert teacher hired to graders from 36% to 74%, in 5th graders from 64%8&, and
(N=21), 6th | scale incorporate garden in 6th graders from 30% to 42%. In 7th gradersfguesnce
(N=34), and| « 38 questions activities into decreased from 36% to 31%.
7th (N=40) | « 1st: given 1 mo curriculum. « The proportion of children saying they liked to eagetables
before e Children had every day increased in 4th graders from 33% to 50%th
Historical intervention classes on graders from 47% to 65%; and in 6th graders frofb 26 35%.
controls: &' | , 2nd: given in composting, In 7th graders, the proportion decreased from 23%80%6.
(N=30), 5th |  supsequent propagation, « There was an increase in children saying yes whkedkif their
(N=37), 6th autumn planting, friends were eating “lots of vegetables”: in Sthadgrs from
(N=38), and harvesting, and 24% to 70%, 6th graders from 11% to 32%, and 7aldeyrs
7th (N=22) cooking. from 19% to 23%. (Results in 4th graders not regmbjt
» Weekly garden
activities were also
planned.
Day et al, | RCT (pilot) | Intervention| « KAP survey 12 wk Action Schools! « Servings of fruits increased at intervention sch@@k0.05).
2009 schools (5): | « 24-h recall « There were no effects on willingness to try nevitérand
N=246 * FFQ « School received vegetables.
» Food Choices classroom e Percentage of fruits and vegetables tried increfisea 78% to
Control Scale for activities/menu for 83% in intervention schools.
schools (5):|  children implementation
N=198  Teacher- * 1.5 h of training
_ recorded logs  Each teacher
Age: 4th received (Canada)
and 5th $12.50 per month
graders for fruit and
vegetable tasting
activities
Daviset | RCT Intervention| Anonymous Spring Fresh Fruit and e Only 1 in 5 students from both the intervention andtrol
al, school (1): | postintervention | 2006, fall | Vegetable Program: schools consumed >5 servings per day of fruitét finsices, or
2009 N=4800 surveys that and spring | During the 2006- vegetables.
assessed intake of 2006-2007 | 2007 school year, «  More intervention students consumed fruit/100% fluice at
Control fruits and baskets of fresh fruits least twice a day (39.3% vs 27.3P;0.05).
school (1): | vegetables and (apples, oranges, «  More intervention students consumed a total ofr5it f
N=3500 demographics, pears, plums, juices/vegetables per day (22% vs 18.480.05) and 1+ fruits
including N=2080 pineapple, and kiwi) day (59.1% vs 40.99%2<0.05).
Age: high | intervention and and vegetables « There were no differences in eating vegetables.
school, N=1610 control (carrots and celery

grades 9-12

students

with low-fat ranch




Restricted to thosg
with demographic
info (N=1515 and

dip) were given to
each homeroom
(N=180). Students
could select fruits ang

)

[0

N=1377) vegetables from the
baskets, and teachers
were encouraged to
discuss fruits and
vegetables in class.
Coyle et | Quasi- N=725, e Attitudes Pre- vs Fresh Fruit and * Results showed greater familiarity with fruits arejetables at
al, experimenta| including toward, postinterve| Vegetable Program all grade levelsR<0.05)
2009%° | I (pre-vs N=207 with familiarity, ntion A federally funded |« Increased preferences for fruit were observed artingnd
postinterven| 24-h diet and during the | initiative provided 10th grade student®€0.01).
tion) recalls, preferences | 2004-2005 | free fresh fruitand | «  8th graders also reported more positive attitudesitd eating
from a for fruits and | school vegetable snacks to fruits and vegetable$€0.01), increased perceived self-
sample of vegetables | year students. During the efficacy to eat more fruitR<0.01), and increased willingness
kindergarte | «  Consumption 2004-2005 school try new fruit.
n through of fruits and year, the Mississippi | «  student consumption of fruit in school and oveiratteased
12th grade vegetables Department of significantly, by 0.34 and 0.61 servings per dagpectively
students Education Child (P<0.01).
from5 Nutrition Programs |, |n_school vegetable intake decreased@.05), whereas overal
schools in initiated a pilot vegetable consumption did not change.
Mississippi program to distribute
free fruits and
vegetables to students
in kindergarten
through 12th grade
during the school
day.
Brown Systematic | RCTs Effects of diet and| Interventio | Diet policy Diet intervention vs control (3 trials):
and review of evaluating | physical activity | ns of at interventions and « Of 3 trials, 2 trials showed improvements in BiHcore.
Summerb| RCTs school interventions on | least 12 adiposity: « 2 UK schools (11-y-olds) tested a low-intensityrh@-
ell, children, BMI wk Among 38 identified intervention to reduce intake of sugar-sweetenegages. At
2009%° age Only studies trials of school-based 12 mo, the percentage of overweight/obese increiaste
kindergarte | reporting a weight lifestyle interventions control group and was unchanged in the interverdionip
nthrough | outcome were that focused on (mean absolute difference 7.7%; 95% Cl, 2.2%, 13.2%3 v,
18y,and | reviewed. improving diet and/or)  prevalence of overweight had increased in bothggpand
published physical activity between-group differences were no longer significan
by behaviors to reduce | « A school in Norway (15-y-olds) evaluated whethestaliy
September BMI, 3 trials focused | habits/school performance improved when participate
2007 on diet alone. breakfast. At 4 mo, BMI increased in the contralgy but not in
the intervention group in both boys and gif#s(.05).

« A school in Italy (12-y-olds) tested the efficadybmard games
in providing nutrition knowledge/promoting healttietary
behavior. There was no effect on Bkdcore at 24 wk.

Fosteret | RCT N=1349 Primary: 2y Diet policy » Significantly fewer children in the interventionmsols (7.5%)




al, students in | Incidences of interventions and than in the control schools (14.9%) became overwefier 2
200838 grades 4-6 | overweight and adiposity: y, a 50% reduction.
from 10 obesity « Prevalence of overweight was also lower in therimetion
schools (5 | Secondary: Schools were schools.
intervention | Prevalence and matched on school | ¢ No differences were observed in incidence or penag of
, 5 control) | remission of size and type of food obesity or in remission of overweight or obesitR at
in a US city | overweight and service and randomly
in the Mid- | obesity; BMIz assigned to
Atlantic score; intake of intervention or
region with | total energy, fat, control groups. The
at least 50% and fruits and School Nutrition
of students | vegetables; body Policy Initiative
eligible for | dissatisfaction; included the
free or hours of activity following
reduced' a.nd inaCtiVity Components: school
price meals self-assessment,
nutrition education,
nutrition policy,
social marketing, and
parent outreach.
Muckelba | RCT N=2950 e Daily water ly, School water At the end of 1-y follow-up:
uer et al, 2nd and 3rd consumption | August Randomization was | «  Daily water consumption was 1.1 glasses (200 meaignr in
20094 graders « Risk of 2006-June | performed at the city the intervention group.
from 32 overweight 2007 level. Intervention *  Compared with the control group, the oddsw#rweight were
elementary included installation 31% lower in the intervention group<£0.04).
schools (17 of 1-2 water
intervention fountains in schools,
, 15 control) providing children
in socially with reusable water
deprived bottles, and teachers
areas of encouraging use of
Dortmund the water bottles.
and Essen, Other components
2 were education (4 45+
neighboring min classroom
cities in lessons regarding
Germany water needs of the

body and the water
circuit in nature) and
goal setting (at 3 mo,
teachers introduced a
motivation unit that
used a goal-setting
strategy for a
sustained increase in
water consumption,




including quantitative

Control schools: no
intervention

targets and feedback).

Patel et | Nonrandom| 1 Daily water 5 wk, with | School water: At 2 months postintervention, adjusting for socimdgraphic
al, ized intervention | consumption at assessment In the intervention characteristics and baseline intake of water ataich
201 7% intervention | and 1 school, based on | at 2 mo, in | school, cold filtered | « The proportion of children drinking any water ahsol
study (pilot) | comparison | surveys of 7th 2008 drinking water was (adjusted OR=1.76), drinking from fountains (OR=8),%r
middle grade students provided in 19-L drinking from reusable water bottles (OR=1.99) Wwigher in
school in (N=793) and dispensers in the the intervention school than in the comparison stf®<0.01
lower- recordings of cafeteria, reusable for each).
income water used in water bottles were |« No statistically significant differences were sé@gonsumption
areas of Los| cafeterias distributed to students of other beverages, including sodas, sports drimk&00%
Angeles, and staff, and juice.
California education activities
promoted drinking
water.
The comparison
school received no
intervention.
Loughrid | Nonrandom| 3 secondary| Average water 3 mo School water: At the end of the 3-mo follow-up:
ge and ized schools in | consumption at Intervention schools | «  The average volume of water drunk by studentseénithter
Barratt, intervention | North school received either coolegd plus promotion school was great®=0.05) than in the water-
2005* | study (pilot) | Tyneside, filter water plus alone or control schools.
United active promotion or | «  The volume of soft drinks purchased by studentli schools
Kingdom water alone. before and during the intervention did not sigrifidy change.
The control school
received no
intervention.
I nterventions Tar geting Physical Activity
Author, Study Population | Outcomes Duration Intervention/Exposu | Findings
y Type re
Willenber | Observation| 23 schools, | « SOPLAY scans | October School equipment: | «  44% of children engaged in sedentary behavior, BOMPA,
getal, al, cross- N=3006 « Focus groups: | 2004— and 27% in VPA.
201G°*° sectional children concept map, December | availability and types| ©* MPA was higher in schools with fixed equipment, glgles,
group 2005 of playground monkey bars (35% vs 20%8<0.001)
12 focus discussion, equipment at schoold « MPA was greater where the blacktop was marked eatirt
groups, drawing, Focus markings/goals (34% vs 2098<0.001); play line markings
N=91, to photographic groups in were also higher (25% vs 20®:0.04).
identify ordering 2005-2006 « VPA was higher when loose equipment (33% vs 2P%§).001)
children’s and supervision (29% vs 22%x0.001) were available.
|deas’ about + Infocus groups, children expressed concern adaoktop
what’s fun surfaces due to fear of injuries and falls.
and healthy .

Children had an overriding preference for metafazgs to




Age: 9-11y

wooden ones because they thought they were betteafe play
and “attractive and fun” and thought that coloradace
markings were better for playing.

Children often were quick to point out that adsh®uldn’t
assume that older kids don’t want to play on fipéaly
equipment and also stated that as the school yestran, less
loose equipment was available for play.

Nielsen et| Observation| 7 schools, | Physical activity | September| School equipment: The number of play facilities in schools rangedrird4 to 35
al, al, cross- N=417 measured by —Novembe and was positively associated with both total ptaisactivity
2010°° | sectional | children age| Actical r 2004 number of permanen and time engaged in MPA/VPA.
5-12y, accelerometer play facilities in For each additional play facility, average accetestry counts
participatin | worn at the hip for, schools, such as were 3.8% higher at schod?<€0.001) and 2.7% higher overall
ginthe 2-5d, putonin swings, playground (P<0.001).
APPLE the morning and markings (eg, Each additional facility was also associated wiBp&
study taken off at hopscotch), courts, (P=0.001) or 4 min more vigorous activity during schbours
bedtime sandpits, slides, towe and 3.4% P<0.0001) or 9 min more MPA/VPA over the day.
forts, and monkey Higher activity at school wasn’t compensated foidiegreased
bars activity later.
For each additional 5 play facilities, overall &it}i increased
by 15%-20%.
The effects of play facilities were seen in botkeseand all
ages.
Ridgers | RCT 15 UK * Physical 12 mo School equipment: During lunch recess, VPA was 1.4% greater in irgation
et al, intervention |  activity: heart schools compared with control schodPs(.05).
2016°* schools rate « Intervention Playground markings/structures increased the ptiopoof
(N=2586, telemetry/accele schools each morning recess heart rate spent in MPA (from baseli
130 boys, rometry received £20,000 0.24+0.1% to 3.1+3.1%) and VPA (from baseline 0.2%0to
126 girls) | « All wore a heart (=$31,174 US) to 3.6+2.1%) P<0.05 each).
rate monitor. change the There were similar positive effects on lunch redesat rate for
11 UK « 300 wore an playground both MPA (from baseline 0.2+ 0.01% to 3.0+ 2.1%) &PA
control accelerometer environment funded (from baseline 0.2+ 0.1% to 0.9+ 1.3%).
schools during points of by the Department Effects were stronger at 6 mo postintervention @iah? mo.
(N=214, measure. for Education and As age increased, physical activity during morrang lunch
102 boys, | . M Skills as part of a recess decreased.
112 girls) | . Recess duration national sporting
all had morning playground
Age: and lunch initiative.
elementary | recess, and 11  Changes included
school

also had recess
in the afternoon.

the addition of
playground
markings (sports
area, multiactivity
area, quiet play
area); physical
structures, such as




soccer goal posts,
basketball hoops,
fencing, seating;
and greater
supervision.

Brown Systematic | RCTs Effects of diet and| Interventio | Among 38 identified | Physical activity intervention vs control (15 tggl
and review of evaluating | physical activity | ns of at RCTs of school- e 5 of 15 trials showed improvements in Bi$core.
Summerb| RCTs school interventions on | least 12 based lifestyle « 1 trial showed that 2 h per week of extra PE diagsoved BMI
ell, 2009 children, BMI wk interventions that at 6 mo but not over longer periods.
225 age focused onimproving « 1 trial showed that a 12-wk, 150 min per week aierdance
kindergarte | Only s_tudies _ dieft z_;\nd/or physical class reduced BMHQ.8 kg/nf).
nthrough | reporting a weight activity behaviors to | 10 of 15 trials showed no improvement (eg, 6-merivntion
18y outcome were reduce BMI, 15 promoting supportive school, 12-wk intervention @maging
reviewed. RCTs focused on walking in girls, 4-mo intervention promoting addital PE
physical activity classes, 12-wk intervention with individual coumsglfrom a
alone. school nurse; 66-session aerobic/dance/gymnastcgam).
Harris et | Systematic | RCTs of Effect of school- | School- e 18RCTs Physical activity intervention vs control (18 tegl
al, review and | school- based physical based involving 18,141
2009* | meta- based | activity interventio children, « In overall pooled meta-analysis, physical activitierventions
analysis of | intervention | interventions on | ns of at primarily in did not improve BMI compared with controls: weigiht@ean
RCTs s with change in BMl in | least 6 mo elementary difference:-0.05 kg/nf; 95% CI,-0.19, 0.10.
objective | children school Similarly, no consistent changes were seen in attesures of
data on. *  Duration of body composition. Outcome measures reported indlude
change in studies ranged percentage of body fat, waist circumference, waistip ratio,
BMI, fromémoto3y. triceps skin-fold thickness, subscapular skin-thidkness, total
published In 15_ of 18 lean mass, total fat mass, and skin-fold sum. Anfdhgtudies
through studies, there was  ayaluating 18 such measures, only 3 of the 18 measaund
September some type of significant improvement with physical activity intention,1
2008 cointervention. demonstrated deterioration with physical activitiervention,
and 14 did not show any significant change.
e Only 5 trials evaluated objective measures of glalsictivity.
Three studies used SOFIT and found more physitaitgdan
the intervention group; 2 studies used accelerameted found
no difference in physical activity in interventioa control
groups.
Jago et al| Quasi- * Pilot Monitored heart | 2003-2004 | 2003 activity study: | 2003:
2009%° experimental study for | rate as a measure| « School received « Mean heart rate during PE ranged from 143 to 150. Gfhe
[ pilot study | the of MVPA $10,000 for percentage of class time with heart rate >130-#0 tanged
(pre- vs STOPP- equipment from 66% to 76%, equivalent tl6 min of physical activity
postinterven|  1p 2003 * Specialist PE during a 45-min class.
tion) study: 6 teacher provided |« For each day of the intervention, there was aresme of 0.2
us * 56 instruction cards| bpm (P<0.0001) in mean heart rate during PE. An increaa
schools designed for lesson also seen in the percentage of time spent in &esvproducing
(N=585) plans to result in a heart rate >130 bprR€0.0001) and >140 bpnir€0.0001) of

» 2004

high levels of

about 0.3% per day for both.




f

study: 7 MVPA 2004
us 2004 curriculum + The percentage of class time with heart rate >80 b
schools study increased from 63% in week 3 to 72% in week 8, \sitll heart
(N=1544) » School received rate >140 bpm, from 49% in week 3 to 58% in week 8.
* Age: 6th $10,000 worth of
graders equipment
* 5 units: basketball,
Frisbee, jump rope,
soccer, team ball; 8-
12 lesson plans
» Master PE teacher
and TA provided
Kriemler | RCT N=502 « Body fat (sum | 1 academic Multicomponent After adjustment for grade, sex, baseline valued,dustering
et al, students in of 4 skin folds) | year PE+activity within classes:
2010°° 28 1stand |« Aerobic fitness | (August « Participants in both| «  Children in the intervention classrooms showedemigr
5th grade (shuttle run 2005-June | groups received 3 decrease in skin-fold thicknegscore £0.12; 95% CI;-0.21,
elementary test) 2006) 45-min PE classes -0.03;P=0.009), increase in shuttle rascore (+0.17; 95%
school « Physical per week. Cl, 0.01, 0.32P=0.04), and total daily MPA/VP & score
classrooms activity * The intervention (+0.44; 95% ClI, 0.05, 0.82=0.03), with the latter due to
from 15 (accelerometry group (16 increased activity during school hours (+1.19; 95§00.78,
sch_ools in on weekdays) classrooms) also 1.60;P<0.001).
Switzerland | « Quality of life received structuring «  The intervention also reduced BMkcore £0.12; 95% Cl,
« BMI, metabolic of the 3 existing PE -0.19,-0.04;P<0.003) and cardiovascular riglscore {0.18;
risk (average classes; 2 additiongl 9504 C1,-0.29,-0.06;P<0.003).
scores of waist 45-min PE classes | . Npg significant differences were seereiscores for overall
circumference, per week; daily daily physical activity (0.21+0.21 to 0.63), physical quality o
BP, blood short activity breaks life (0.42;-1.23 to 2.06), or psychological quality of life §9;
glucose, (3-5 per day during ~0.85 t0 2.03)
inverted HDL academic lessons, ' R
cholesterol, and lasting 2-5 min
triglycerides) each); and daily
physical activity
homework.
Jansen et| RCT N=2622 * BMI 1 school Multicomponent Comparing intervention with control schools after:1
al, childrenin | « Waist year PE+activity: * No significant differences overall in grades 6-8
2017 grades 3-8 circumference « “Lekker Fit” « Ingrades 3-5 only:
(age 6-12y)| « Fitness assessed schools: 3 PE - Lower prevalence of overweight (OR=0.53; 95% C360).
in20 by 20-m shuttle sessions per week 0.78)
schools in run by trained teacher, - Lower waist circumference-{.29 cm; 95% CI--2.16,
multiethnic, additional -0.42)
low-income sport/play outside —  Greater fitness (+0.57 laps; 95% CI, 0.13, 1.01)
areas in school hours,
Rotterdam, physical activity

Netherlands

education
Control schools: no

intervention.




Jurg et al,| Nonrandom | N=510 * Physical activity | August Multicomponent, «  After multilevel analysis and adjustment for baselphysical
2006 | ized students, assessed with a| 2002-June | including activity habits and activities, pupils in the interventichaols were
controlled | grades 4-6, | questionnaire 2003 breaks more likely to meet the guidelines (at least 60 ofiMPA
trial in 4 * JUMP-in program: daily): OR 1.63; 95% ClI, 1.02, 2.61.
intervention Schools received an«  This difference was only significant among 6th gratuidents
and 2 intervention (OR 4.33; 95% CI, 1.82, 10.32), not 4th grade (OBI0
control including accessible 95%ClI, 0.34, 2.09) or 5th grade (OR 1.16; 95% Q1802.79)
schools in school exercise students.
Amsterdam, activities around or
Netherlands within the school,
structured PE by
school teachers
with a goal of 60+
min of MPA per
day, regular breaks
during usual lessons
for physical
activity, relaxation,
and posture
exercises, and
parental support.
* Control schools: no
intervention
Stewart et| Intervention| N=71  Exercise Spring Activity breaks » During the program, exercise intensity ranged ffotto 6.4
al, study but students in intensity in 2001 e A 10-min METSs across all grades during activity and in theerate to
2004°2 without a METsSs, estimated classroom-based vigorous range of energy expenditure during alsieers.
control or | nonrandomi| from step counts physical activity « Average energy expenditure ranged from 25 to 37 dwiéng
pre- vs zed sample | measured using program each session and increased with grade.
postinterven| from 3 accelerometer implemented by | « Change in exercise intensity or expenditure beforafter the
tion classrooms parameters teachers at least program was not assessed.
comparison | (grades 1, 3| « Calculated once a day in the
5)ina energy intervention school
school in expenditure (TAKE10Y)
Georgia; of « No control
the
students,
88% were
black, 7%
Hispanic,
and 5%
white
Mahar et | RCT N=243 * Daily steps 12-wk Activity breaks * Students in the intervention classes took moreyd&dps in
al, students in during school period * Intervention classeg school than those in the control classes (558808 4+782;
20063 15 classes | hours, measured from (N=135 students) effect size=0.49P<0.05).
from by a pedometer | August— received a 10-min




kindergarte November | classroom-based
n through (year not physical activity
4th grade in stated) program
a public implemented by
school in teachers.
North * Control classes
Carolina (N=108 students):
no intervention
Liu et al, | Nonrandom| N=753 boys| « Duration of total | October Activity breaks Duration of total physical activity increased fr@8 to 3.3 h
2008 ized and girls physical activity | 2004-June | * Intervention school; per day in the intervention school but decreasewuh #.4 to 2.9
controlled | age 6-12y per day assessed 2005 a 10-min h per day in the control schod*<€0.05 for comparison of
trial from 2 by validated 7-d classroom-based change).
elementary | guestionnaire physical activity Average energy expenditure increased from 15.@12 Kcal/kg
schoolsin | « Average energy program in the intervention school but decreased from 2d.B4.7 kcal
Beijing, expenditure per implemented by in the control schoolR<0.05 for comparison of change).
China day calculated teachers at least Among boys, BMI increased similarly in both intentien
from activity once per day (18.1-19.0 kg/rf) and control (18.0-18.7 kgAnschools P=NS
questionnaire (Happy 10 for comparison of change).
* BMI program) Among girls, BMI decreased in the intervention @gt&8.2
+ Control school: no kg/n?) but increased in the control (16.4-17.1 kd/sthool
intervention (P<0.05 for comparison of change).
Donnelly | RCT N=1527 » BMI (primary) | 2003-2006| Activity breaks There was no significant change in BMI or BMI pertile
et al, students, * Daily physical * Physical Activity between the intervention and control schools. ERd:B9.9 vs
2009 grades 2-3, | activity assessed Across the 20.0; change in BMI: 2.0£1.9 vs 2.0+150.83.
in 24 in a subset using Curriculum: 14 Intervention schools had higher mean acceleroncetents (851
schools in accelerometers intervention schoolg vs 744 over 4 d?=0.007) due to greater activity during both
Northern received a 90 min school hours and on weekends and more time spé&hvPA
Kansas per week MVPA (98 vs 72 min over 4 d?=0.001)
lesson delivered In post hoc observational analyses, interventidrosts
intermittently in the complying with 75+ min per week of intervention (}-had a
school day in smaller increase in BMI than intervention schooithw 75 min
addition to 60 min per week of intervention (N=5). Change in BMI: 118& vs
per week of PE. 2.4+2.0,P=0.02.

* 10 control schools The significance of change in BMI in compliant itention
received 60 min pe schools (1.8+1.8) vs control schools (2.0+1.9) wasreported
week of PE. but did not appear to be statistically significant.

Katz et RCT N=1214 * BMI September| Activity breaks Over 1 academic year, students in the intervergionp had a
al, students « Maximal oxygen| 2007Apri | « Students in 3 significantly greater increase in BMI than contrptsedian BMI
2010°° grades 2-4 | consumption | 2008 intervention schools change 0.3 vs 0.P=0.02) and a trend toward a greater BMI
at 5 schools| « Measured (N=655) received a score P=0.07 Lean muscle mass was not assessed.
in Missouri abdominal range of multiple
strength, upper structured physical The intervention group showed greater improvemienisedian
body strength, activity breaks, abdominal strength (curl-ups: +9.0 vs (78;0.01), upper-body

back extensor
strength, and

implemented by
teachers during

times when student

strength (90-degree push-ups: +2.0 vs B<).01), and trunk
extension (trunk lifts: +1.0, IQR 0.0, 3.0, vs 1IQR 0.0, 2.0;




flexibility

were not
concentrating
maximally in class.

* Students in 2
control schools
(N=559) received
no intervention.

P<0.01).
No significant differences were seen in flexibildy maximal
O, consumption.

Mendoza | Nonrandom | 3 urban, Evaluated change| 1y Walking school bus At baseline, the proportions of students walkingdbool did
et al, ized socioecono | in walking vs all » Part-time not differ at the intervention (20£2%) vs contrbb{2%)
2009 controlled | mically other forms of coordinator schools P=0.39).
trial disadvantag transport to * Parent volunteers At 1y, more students walked to school at the irgation
ed public (25+2%) vs control (7£1%) schoolB£0.001).
school, assessed o .
elementary . No significant changes were seen in the percerdagidents
schools (1 | bY s_enal cross- riding in a car or taking the school bus at bagetin1 y (all
intervention | sectional surveys P>0.05).
Vs 2 | (=650 each) at
g%r:trttljele) N | baseline and 1-y
Washington follow-up
kindergarte
n to 5th
grade (age
5-11y)
Heelan et | Nonrandom| 2  Trial assessed | 2y Walking school bus After 2 y, 36% of children at the intervention solmactively
al, ized intervention | how children got e Children walked to commuted at least 50% of the time (meeting the BIEOZyoal)
2009° | controlled | schools to school school in groups Vs 26% of children at the control schoBk(.05).
trial (N=464) (walking, with set stops along In the subset with objective measures, the effeere greater:
biking, riding in the way. 71% of intervention participants met the HP 2018lgo
1 control car/bus) for 1 * Adults were present compared with 25% of control participants.
school wk 3 times per as “bus drivers” for Over 2y, there were no statistically significaiffedences in
(N=227) year. supervision. BMI, BMI zscore, or percentage of body fat between childrg
* A subset » Walk stops were at the intervention and control schools.
Age: (N=201) within a 1.6-km In observational analyses, there was a signifiddfa@rence in
elementary | received radius of the school,. change in BMI over 2 y between frequent walke®11=0.80
school objective « 8 routes were kg/nT) vs passive commuteraBMI=1.57 kg/nf), P<0.05.
activity created for the 2 Frequent walkers vs passive commuters also hacesm
measures. participating increase in sum of skin folds (2.40+5.80 vs 5.566%and
« BMI, skin-fold schools. percentage of body fat (1.55%+3.84% vs 3.72%+3.31).

thickness, and
percentage of
body fat were
measured twice
per year.

Participants walked
an average of 1.04
km each way.

RCT indicates randomized controlled trial; BMI, lyadass index; OR, odds ratio; Cl, confidence iraerWHO, World Health Organization; SPAN, SchoolBhal Activity

and Nutrition;PE, physical education; CATCH BP, Coordinated Apfoto Child HealthBlood Pressure; STOPP, Stockholm Obesity Preveifogram; BP, blood pressure;



NE, nutrition education; NE+G, nutrition educatioins gardening; KAP, Knowledge, Attitude, and PiagtFFQ, food frequency questionnaire; SOPLAY ,t8ysfor Observing
Play and Leisure Activity in Youth; VPA, vigorousiysical activity; MPA, moderate physical actividd®PLE, A Pilot Programme for Lifestyle and Exer¢iS©OFIT, System for
Observing Fitness Instruction Time; STOPP-T2D, ftsido Treat or Prevent Pediatric Type 2 Diabd#®gPA, moderate to vigorous physical activity; PBypical education;
bpm, beats per minute; HDL, high-density lipoprmoieVETs, metabolic equivalents; NS, not significd@R, interquartile range; and HP 2010, Healthgie 2010.

Note: Reference numbers (eg, Brown and Summe@0F*®) appearing in this supplementary table correspuititithose listed in the reference section of tlagesnent. For the
purposes of this supplementary table, these methsas or systematic reviews (see "Author, y" caluare considered the primary citation. Additiosidies mentioned in the
primary citation may be included in the "IntervemiExposure" and "Findings" columns. The additi@iatlies can be accessed through the primaryaritati



